Warble fly larvae (Oedemagena tarandi) occurred in 97-100% of barren-ground caribou (R.t. groenlandicus) sampled in March from the Beverly herd. In December, they occurred in 98% of males and 75% of females. Larvae numbers increased up to several-fold from December to March. Within age classes, males generally were more heavily infected than females. Annual differences were small. Larvae occurred in 14 and 26% of two populations of Peary caribou (Rangifer tarandus pearyi) on the Canadian Arctic Islands. In them, incidences of larvae were unrelated to sex or age. Greater than average numbers of larvae in barren-ground caribou sometimes were associated with females in relatively poor condition and therefore less fecund. These results are discussed in relation to current hypotheses of the factors that affect warble infections.
Introduction
Data are scarce on the infestation levels of warble parasites in caribou in northern Canada. Kelsall (1975) reported frequencies and numbers of scars and holes in 312 museum hides of caribou obtained throughout Canada. The only other data for barren-ground caribou in north-central Canada were for 132 specimens from various seasons and herds (Kelsall, 1968) , including Banfield's (1954) data.
Even less is known about the possible influences of the adult fly and its larvae (Dieterich and Haas, 1981) on the ecology of caribou. Tashnikov (1971) apparently found a positive relationship between numbers of larvae and fat reserves; Huot and Beaufieu (1985) the same for yearlings.
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Several reasons were advanced to explain differences in infection levels among caribou herds and age classes and between the sexes.
Climatic differences and migratory habits are most frequently implicated (e.g., Kelsall, 1975) .
Immunological factors are now believed to be important (e.g., Helle, 1980; Solomakha, 1990) .
The purpose of this paper is to: (1) examine the effects of latitude, year, season, age, and sex on larval frequencies and numbers in a sample of 1 377 caribou; (2) explore relationships between infestation levels and fat reserves and fecundity; and (3) discuss the factors influencing the infestation levels. 
Methods
The barren-ground caribou were obtained from the Beverly herd in north-central Canada.
The insular sample consisted of 203 caribou from the following locations: Boothia Peninsula (n = 22); and Somerset (47) Hides of shot caribou were removed and the larvae or the larval holes were counted. Where numbers were > 100, the larvae were counted only on one lateral half of the hide. Numbers of larval holes in hides were bilaterally similar (Kelsall, 1975) . 12, 3, 6, and 8 in December, 1982 through 1986 , and 33, 35, 39, 56, 37, 33, 33, and 37 in March, 1980 through 1987 In pooled samples for each season (Table 1) Average numbers of larvae present in March were in some cases orders of magnitude larger than in December (Table 1) . A correction for those with no warbles in December would reduce the difference marginally. Larvae were slower to develop in females than in males and slower in females > 3 years than in younger ones.
Ages of caribou

Results
Occurrence and numbers of warble larvae in barren-
Occurrence and numbers of warble larvae in Peary caribou
Frequency of occurrence was unrelated to age or sex. E.g., Peel Islands (largest sample): females 1-4 years, 29% (n=34), females > 4 years, 28% (n = 29); Boothia 79% for 14 females vs 63% for 8 males, Peel 29% for 63 females vs 26% for 27 males; and Parry 14% for 51 females vs 15% for 20 males. The overall incidences of warble larvae in all ages and both sexes were: Boothia 73% (n=22); Peel 28% We selected age groupings where the means were similar and compared numbers of warble larvae in pregnant and nonpregnant females (Table 5 ). Two differences were significant and the trend towards fewer larvae in pregnant fe- (1982-86) and March (1980-87 males was consistent.
Warble fly avoidance behavior in barren-ground caribou
One observed strategy was to find escape habitat such as sand dunes, to disassociate^from other caribou, and to lie still, preferably in a depression, until discovered. Then the caribou runs at full speed in an attempt to lose the fly.
Occasionally the caribou stops and quickly lies down. One cow that "flopped" 10 m from an observer was breathing at 110 cycles/min. Cows will temporarily disassociate themselves from their calves in an attempt to avoid flies. and (5) intrinsic immunological factors. Caribou morphological differences (Kelsall,1975) and the timing of pelage replacement are other possible factors.
The progressively lower incidence of larvae (Kelsall, 1975) . The warble fly appears to be near its distributional limit on the Parry Islands where the maximum temperature seldom attains 13-15°C, the quoted threshold for activity (Brejew, 1956) , and sunny days are few.
The later migration of adult males in spring and early summer may explain why they have the largest numbers of larvae (Table 1) (Kelsall, 1975) . Movement distance from larval shedding areas influenced infection incidences in reindeer in Norway (Folstad and Nilssen, 1990) .
The avoidance behavior of caribou to warble flies includes pronounced changes in group size and tactics by individuals. There is a sharp decrease in group size from mid-July to early August. Avoidance strategies for mosquitoes and warble flies are opposite in terms of caribou group size (Roby, 1978) . A gradual acquisition of immunity to warble larvae also is consistent with the higher numbers of larvae in young caribou of the Beverly herd (Table 1) . Solomakha (1990) revealed that antibodies to warble larvae were transferred from the dam to the fetus and via the milk to the calf. The absence of any age-related relationship with warble numbers i Peary caribou is consistent with lower intrinsic resistance in the less frequently infected subspecies.
This review points to the complex nature of the subject. Phenomena can be explained by more than one factor in most cases. For example, the decline in warble numbers with age in females (Parker, 1981;  this study) can be explained by differences inmovement patterns (time of infection), avoidance behavior, and acquired immunological resistance. We suggesst that all of the discussed factors are implicated and their relative contributions may vary regionally.
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